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Abstract (Basic): JP 7050255 A 

The semiconductor device production method involves formation of a non-monocrystal 
semiconductor film of ground layer (102) on a substrate (101). A mask (103) with opening 
domain (100) is formed on the ground layer. Silicon ion is injected into a selective target on the 
semiconductor film. Nickel which acts as a catalyst to promote crystallization is introduced 
through the domain in the mask. Heat annealing process is carried out and the semiconductor 
layer crystallizes in the direction parallel to the boundary face of the substrate. 
USE/ AD VANTAGE - For use in manufacture of liquid crystal display device, and image sensor. 
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ABSTRACT 

PURPOSE: To equalize the crystal growing directions during the crystal 
growing process by annealing step. 

CONSTITUTION: Within the title semiconductor device manufacturing method, a 
silicon film provided on an underneath film 102 on a substrate 101 is made 
amorphous by S(sup +) implantation to be crystallized from a region 100 
whereto Ni as a catalyst accelerating the crystallization is led in the 
parallel direction with the substrate 101. 



(19)9*3*?^ (JP) 



«2> & m It ^ # (A) 



#IP§¥7 - 50255 

(43)^KB ^7^(1995) 2 £21 B 





sjtZrJ Wj^j /ins 




F I 






w n 1 T 91 /9ft 


81 99 


fftiVL 




















91 /394 


Z 8617 

JL* QUI 1 


— 4M 










8617 

QUI 1 




HO 1 L 


21/ 265 Q 






8617 


— 4M 




Z 










§jt3fc«©&9 FD (£12 H) 










(71) fflSA 


000153878 
















¥^6^(1994) 5 H20B 
















(72) 






(31)«5teffc£36#^ 


!&K¥5- 147002 










(32)«5feH 


¥ 5 (1993) 5 £269 












B* (JP) 




(72)58B§:g 














#S£;ilMUP*rUg#398#jfe 






















(72)§fc3?# 































(54) \sm<o&m *m»m&ftSUjm 

(57) [gift] 

[«/*] S«l 0 l±CE>Tt£M 1 0 2 



101 — v 102- 



100- 



98 



•7_ 



-103 



Si* 



(A> 
Si* 



I 



1 W 9 i 1 1 I 



102^ 105 ^ 



104 



1 



( B) 

107— x s—lQB ^109^—110 

i — ' I y P =✓ i ; P v j v n J i v n ^ 1 ' 1 

i ^ til Z7l2 113^ Nv — 114 — 115 i 



PTFT NTFT 
(C) 

H7-7 iia-7 120-7 y — 118 

M' P j i j p j n ; i j n I 4j 



(D) 



(2) 

1 

at, 

mat. 

L, miE*»#K. *5cfct5«rlES«. ^itfWEISt 

te, 1 xi0 14 cm" 2 -9 xi0 16 cflT 2 T&3 C t$#IStt 

[«*3S4] 89*31 i k&^t, &JHtE*j&*»A£*i 

[89*31 5] 19*31 1 IC&^T, ^JSTC^tbT, N 
i, Fe, Co, Pd, P t <7)tp<D'J>fc < t — £ 

[89*316] 19*31 1 tc*5t^T, ^Mttf^X^ftA 

[89*317] 89*31 1 tc*5^T, &Htic^<03*A£, 

*fctt, #¥ISa¥»fl«^<B<*>ttAK±:3TfT^ 
d t, 

[fff*3l8] 89*31 1 tC*5^T, fiOgUCJc^TJi^BI 

[19*319] 89*3sici5^T. jeaft^ttfi-r** 

[0 0 0 1 ] 



#i? 7-50255 

2 

[0 0 0 2 ] 

[&&<D&ffii jtf7^«©ie»*s±K:TFT*#-rs 
[0003] :nb(?)gl(;ffl^bti^T ftich m 

^St^##tUTti, (a-S i) ^ 

efts t>ot»att*#T-5aj**»flc^&jais t>o<o 

2oi:«J$n§o *aHa**»#tif^SSfifl[3&*fi: 

co*ttd*3i6att&wrsa***#Jcjt^T*5fca&, 
^ios^tt^tsatctt, iisattsr^rss*^ 

t*aHtto4»PB^"o!)ttagS:^rrs-fe^T^^7 7^a* 
[0004] zLft%m&&&G?znmvt<D&m*mft 

(1) flEtt«ncfiatt€:*-r-5afeit»fi!EJK-r-&. 

(2) *aHO^»*K&fiRJRUT*5€» tf-7t<0 

0 3Batt^*1i:U«)So 

(3) *SR©*»ftR^«l/T^€, !S&x*;M?- 
£j]D;t5 z. L\z& 9Sai4£:firi*b«>5o 

t# blTO^ 0 L^Lft£*£, (DO 

mT~£te^£^onxh<DmM*>£>^tzo (2) 

— tf — tc t s t . tf— ©9a»®« amn $ t/^c 

^iH:«©a«t^^*^*^o (3) 
co^ffifi. (D , (2) (DUmiittltt? Z>£*ffiM\Z 
t ^ 5 #1 tii^MM^LT 
6 0 0 < Ca±<OB5MtC-rs CI t^gT^O, ^fa&T? 

mm <t&m f^^7xiist)^i:^i^ 

«IB-r 5 ¥Wfl^SK&B*^fc;to9fcia 

-KMfCfflEfflSnT^S 7 0 5 9 f5^7,(D^\Z te> 31 

5 9 3ttso, 8e*o)ftii»issa<t^S'rtt*€r 
fi<o^p^^Tti«aYktc5rs»ii»Bsra^*+B#meii 



3 

[0 0 0 5] 

^nis -r s y n -t x -r s c t m w t -r 

[0 0 0 6 ] C589I<0#*) **BJA?>tt. ±IEfi£^^ 
[0 0 0 7 ] ^T^fStLT, #^Xg«±fC#a 

[0 0 0 8 ] ±fES*«. 2f^;*»«£:#a«£*JR£: 
x."btia) <h^;t ?>n£o 

[0009] f^.T, «kDaaM(c«a»srWA-r-5c: 

dtfltu -t©±fc*ajis*^6a:s»atflita. 
aijn»3Ba{tsrff -5H«&tt^- *-<ai6*, 
^js*a*±tcrttKLfc«-&(c*5^rtt»afcifta[o<£ 

[0 0 10] fiSffcte, SJMOft^fiRi:, ^©tt^SO* 

3Wttiisa^»fers*T©BSw^a!i£rsc:a:(c«fcoT 
z><otziA. »^fijc»o>itga»<ofiRfi^jjns»B#m^ 



(3) 4S§H¥ 7 - 5 0 2 5 5 

±tcfiEj»Lfe*asasiWK©3ieaftfc^5^T*i. 

[0 0 1 1 ] ^-rnicba. ±i£ 2 O CO^miC J: 0 . « 
5a<75*JB«:a«fCfiJtKbfc±lC*aHS*^5»<£-5W 

r&j£K. -t©«»niwsafl:Lfca«K:tt. 

nfcj&>o£:J;5£, 5 8 0 ^J^Tcoi&ST 4 BSWSft© 

Co, Pd. P t £r^tf£ C t^"Ct5o 
[0 0 12] ~y J !r)l'&ii<DMBi<Q&l& : £&T2><Dft — 

5 i:^7X-7CVDffif®/3t$tlfe*SRa 
I^b^^S^lgi^-C^aiCJ;-?!, Ma 

u/^r^«aj|«cWJH^JRb^:a«±<D*aHa*^e) 
[0 0 1 3] 

jsafl:aK<z)ffiia{tR^ts 

a{kfcgT-5PSBB«Siiss^?i«T*s 0 ^ei-e, cc^y 

-y4r;KO»RtiX«±<0**:6"r#aHa*±t 

[0014] £r-y^)vmmmm<v^miz^^xmw 



(4) 

5 

[0 0 15] Sfc. a«*/lDG>*jS£bT«\ #aH3£ 

ffi A *C «fc o T z: >y ^ )V U T =fe « ff H « © j» jft rt*8t 

t£2 tl/iio :zy ^^(BfifC^^TJi. 1 x 1 0 15 a t o 

T^5#** 10 21 atoms/cm 3 atoms/cm 3 &Ji<£> 
EsJjngK&l^Tte. ^^>^^^^^ hJUOtf-^cD^ 

&m BTffiT?*-5<^tt lxi 0 15 a toms/cm 3 — 5 
x 1 0 i9 a t o ms/cm 3 <*>$SHT&3 ^JgfrtlSo 
- y ^rJK7)^K£U x l 0 I5 a t o m s / c m 3 ^TT 

"T^o — y $r;KZ>SKa*5 x 1 0 19 a t oms / 

cm 3 £l±-C$>Z>£, Ni S i ^{t^t^^T^* 
»lt^bntb*5. fit, leaffcLfcttlKK:**^ 20 

T F T(0ffittI*CffifflT5 C t ^^.5 t . £CDS£ 
ixi0 15 atoms/cm 3 ~~lxi0 19 atoms 
/cm 3 K*PA&£i:a*i&E"e&£o 
[0 0 16] #H*T. ~u/^;i-aa^D£^ofc^cD 

j&Mtc (110) ^|pij&*affi(cSiS^fRl(cE^Jb^att 
ti, -y^£S&JnUfcfll«£:. -e<Z)iS#<Z>ffi#TjBa 

firs - t^aiaa^ftSBaa^st -fcOM 5>^tao 40 

»^/xmt>fiJtfi"r5Ci:7&*«S!l$n, USB© 

fc. 0U£UT. 5 5 0t 4l^Pfll:*3^ttt«4 0 ^ mS 



4SBB¥ 7 - 5 0 2 5 5 

6 

aHSWM j&^o IB nfcffi»^«<siaisg art tiffin 

IMS (-^^^>^S7>Wffi) KiOW^fcBr. «/£ 

a*, ^1* 1/ 5 - y 7*;«Jni t ^©ttiffl» c «k ^ 
[0017] ^fc, ±ti^y^r)ummmm^h^<Dm. 

^J^ttlT^^t# ( MP*> 6 0 Otl^tBf 

^-t-^cd^dS^: 1 0 I7 a t omsXcm 3 —1 0 18 a 
toms/cm 3 iltl^l^C'^, — y^r;K02pffi 

5, 3BateJi*¥»#JiSt*a>~ 
^^KDSfiMi* 1 0 18 a t orris/cm 3 ^T"C^-5 

[0 0 18] fni:ML, «Wifi8MH*. 
4r;i/a***DSB7^tJt«L,T l«£A±ia< . «att£*r 

aiasfassaa^oie^t^efflK-arso 

[0 0 19] L^b, J:fE«eao«^rRlfiRfia?7^$:aift 

«^»siaa¥K(c:ioi¥jiietc«S"rs«i:, 

^tB8?$nfc a ip^, ^^-r^ii, Seattle 
a*«ra-^rRitc/3t*UT^s<c»7S:^. — »<^«a««-j& 

[0020] ±R9.mts^^mvftts^:. *^hj#^> 

wflsjK t (D^m ifi^ ic^ffi u r ^ s s«#^<7)i^ a^» 
^¥«ttK*<&«a/s#tt. tsarttft©ttttto»s 

[0 0 2 1 ] *589nc*5^T«;. ^a/SS^fT 

^^l^cDS«i:^aH^^^^<^M (*IHt^-3tfe 



7 

T, @^^Of^^MiSWfc^^^{t:-r^o fix, ^n. 

[0 0 2 2 ] C(Di:^tCbTM^^»C^^{h:^i5C^^ 

[0023] &T\znffim&7Ki'&K)&miz*mw<Dm 

[0 0 2 4] 
[Hffi#J] 

*ffllr>fcPft*;HTFT (PTFTt^5) tN^ 
t^iHTFT (NTFTtl^) <fc 

[0 0 2 5 ] HI (C^I^Sg^JCD^^X^co^f® H 
To £t\ <n— — >^7 0 5 9) 1 0 1 JilCX/l 

y ^ U >^CJ;oT > iP$ 2 0 0 0 A©&fl:&*GrF 
ifefit 1 0 2 £r^/&-T£o ^^td^X^ £&5»fk&*JR 

1 0 3 £f&ttSo dCOK-ffcSiWR 10 3H X'J y h# 
(CFtOlJK 1 0 2 £r^M£-£S 1 0 0 0 A^±(£> 
JP$**i6SS"C*S. Sfc. ZW>7 7. 10 3(:y^ U 

htKlcTifcffill 0 2MMl/T*0, fftSSMHi^;^ 

[0 0 2 6] JiEKftaSJR 1 0 3 X/^y 
9 'J >^ffi»CJ;oT, JPS5- 2 0 0 A, WAtf2 0A 
<Dg{fc- y^MBt ({L^iCN i S i x , 0. 4;gx^ 

2 . 5 , mXM. x = 2 . 0) 9 8 £ 1 0 0 <Dffi.mzM 

swncriUR-rs. fip-fe, i o o-c7R£ftz>mmzM$i&) 

fC- u/^r;Htt»«UPSrfT5. (Ell (A)) 
[0 0 2 7] ^€TIC, ^X^T^^tMl 03$ 



(5) #BB¥ 7 - 5 0 2 5 5 

S 

5 0 0 A, «AB 1 0 0 0 Aoo^tt ( I S) C0#liHg 
M104 C<D#AK&XR 10 4H 3f£ 

*n«J:^. S6t««lltft5Bfl:a*«99tio 

0- 1 0 0 0 ACDmZlZF&mT&o Cl<75K<ta*flltt, 
«<0>f :*>ftAI3K:*5^T, S*IR 1 0 4coaffi**^^ 

[0 0 2 8] f IT, C£)3£^JK 1 0 4 iCfcTbT, 
tt^7cS!T*sa*-f A £±MiCfr ?o C<D& 

[0 0 2 9] COSsR-f *->(Z>ffiA&, El 5 fCa^Tcfc o 

*5l>T, TJftJRl 0 2 t^^ggl 

11 04 £.Q>RWffift\zUZ>o * IT, ^t<D F-XIW 
20 S«flJ(£*^T. 5xi0 14 cm" 2 tU:o 

d©a*-T3r>OftAB#lCfri, Ttfcjgll 0 2 (C 

0 4 ^C7) #Hr|5g^tBI 1 0 4 £»fl:33iiR9 9 <h 

>(£> F-XI'^, 1X10 14 -9X10 16 C rrT 2 <hTS 
[0 0 3 0 ] CCDiZm-t :*>(DftAlglC43^T. 

[0031] fit, «ft&*;g*jR9 9 zmDmz* 

lSv.EE) £fcfc££*3SH^fl: (*2UEE) £43 HT. 5 5 
0 € CT4B#|BI7- — ;H,T*SHS*tt 1 0 4 £5&Hi{t: 

40 10 0 (DfiRtttC^^Tte, S£ 1 0 1 lC*fU"C^fi;5tfl 
(C^^jm 1 0 4 ©SSfWifiCS, f IT, 1 0 0 

^#v©««t?«. i o 5 -?^-r J; o t , ffi® i o o 
So c«a<to)aafi, 4 5ot-7oot^iii;^ 
soBJii&ttoraH^ i;so 

[ 0 0 3 2 ] CO«^ra<03Bafi!tfi^fffetlSffl«lC*3 
l^T, Tt6JH 1 0 2 t&mm 1 0 4 t (D^m~BLXS^r(D]5. 

50 {t^nx^sco-r, ^ep i o 5 T~xkTBM*4t<n$&iz* * 



9 

[0 0 3 3] ±fc , Xi§cD;£j£, #»H35iaiJR£«»Yfc2 

u >tfmiz&-Dxm-z i o o oA(DS{bg#i i o 

HfCOMfaWL&&2 0 0 — 4 0 Ot, #J*.«3 5 Ot, X 

*=0~0. 5,#J*_t;fO. lKTtU^ sitts^ 
T, Xy^^'J >^ffilCJ;oT. i$ 6 0 0 0-800 
OA, W^tfeOOOAOTJ^^A (0. 1-2% 

1 0 6 ^AK<OritJRXgtt5t«!6<UcfT5 C £: 

[0 0 3 4] fit, y'Ja>I^;^-->^lT, 
y-Y MI 10 7, 109 &Mffc-$~&o £ b (C, 

1108, lio ^Mra e c<z>»«fifl:fci. isi 
rt* l - 5 %#£n^x^u>^U r3-;^»*tf Tffro 
fc. f»&*afc»fb»JB 10 8, 110 a>jP3*i2 ooo 
A-e&5o z<Dm<t% lostiio »o> 

5 £±EI»ffiBHfcXST2fea&£ d £tf-e2 2> 0 

[0 0 3 5] *C, <t> K-tf >^ffitCcfc^T, SB 
tta*R<affllttKy*f 1 0 7 H©»fl:JB 

108, y-r h«a i o 9 £. j t<Dmm<DWt<ta 110$: 

-hf>^^XiLT, 7**y^> (PH 3 ) 43*tf>* 

(b 2 h 6 ) &m^. mm<o&&&* mm.rn.frik 

6 0 - 9 0 k V, m*-\iB 0 k v, 4 0 
-80kV. WAtf65kVtlfe 0 F-XM1X1 
0 l5 -8x 1 0 15 c m" 2 , m^lt* 28 £ 2 X 1 0 15 c m 
~ 2 , ^^^^5xl0 15 tUr; o K-fcT>^K:KLT 

Nsoo^F*E*flR« i Hti i6, pm<D^fn^m^. 1 

lltll 3rt«^/3t£*U P^^^)UmT FT (P T F 
T) ©ffl«tNfV*^STFT (NTFT) £<Bffi« 

[0 0 3 6] f^, l/-f-)t^iWl:i:oT7-- 
Mrt>fc. U— if-JfcfcLTfi. K r FX^yT U-if 
— (ttfi 2 4 8 n m, J\)\,*m 2 0 n s e c ) &m^tt 
{dJCOU — if — T»^Tt)±^ B if— JfcOBBtt* 
fr fi, X*;M=— SBK*t 200-400mJ/cm 2 , 
#JAl£2 5 0mJ/cm 2 <hU, — rtvJf 2 — 1 0 

<om9tm\zm«L&2 00-45 omMicjjng&f&e:^ 



(6) 4£§I¥ 7 - 5 0 2 5 5 

10 

&W/8T$>£o CCDU — if T — — ;HfiiC*3^T. 5fcfC 
nfc*M«5ffittl 1 4 £ 1 16tt, *»K:Sttffc$1*£ 

[0037] m^t, 6 0 0 0 A<Dmt&mm 1 1 

8 SBRjBftfttbT^X^CVDffiCckotM 

Tcr>m@ * iea 117, 120, 119 £^/&Lfe 0 m 

«fC, lSUEO>jic*55H§l-r3 5 0^, 3 0*07-- 
bAco (EI 1 (D) ) 

[0 0 3 8 ] ±E(C^-risl»H, PTFT<hNTFT(h 
«:ffl*S(c:»»fcCMOS*itT*S^. ±fSXgtC& 
<^T, 2 OCDT F T&mmizftv * WT«l(t§:t 
fdJ;9, ^i£U^TFT^2 0[WIB^tC^ga-r^ ( li:t)Pj 
20 i^T^S, 

[0039]H2f£. Ell (D) &±S^f,IfelS$ 
^to H 2 Kl&ttSN i «ifl««7&*EI 1 (A) Ta*$n 

-sffi^ 1 0 0 ©awtcfcSo ss^fRi^es-fttt. n i « 
mi5&^5^rc«m"cfT^nao fir, v-x/hi/^ 

50 [o 0 4 0 ] #jx.tf. 1 (B) ©xstcssw-sssw 

PTFTT50-60cm 2 /VsT^of; 
^CDrt*, *HJ6W(C*3^^Tf^»bfcP T F TTH 90 

-120cm 2 / v s t^&m&^nz z. t^tito- 

-e<Z>8H!jfiW8 0 — 1 0 0 cm 2 /V s T?* 
o/tt)^^, *HJffi*8 tC*5^Tti. 1 5 0 - 1 8 0 c m 
2 XV s $»5ut^fc. 
[0 0 4 1 ] *HJ6WtC*3^Xtt, N i ^iATS^S 
40 tit, #Hf£i£^iK 1 0 4T<£>TttfiJg 1 0 2±iCil^ 

0 4 iB*?W(ca<k-y^r^JKS:fiJtK-rS^ 
STfeJ;^ fiU%. ISM^fi7 ; eil'77^y | J3>l 

y'J^>110 4 \zMtR&UzmATZ>Jjm$:&m UTt) 



ii 

MSSIl 0 4) OTHU («U^.«Ttfe»<ka*K l 0 
2) ±®tK *^l±I(:^LTfrx.^K S&r. 
y^l/OffttCF e . Co, Pd, P t £fti&fl:0>fctf>a> 

[0 0 4 2] CHJ6W2] *HJ6«ltt- /0 

[0 0 4 3] ^HJg^jcO^SXe^M0§^I^I 3 
^MMmiZte^T. mfa2 0 1 <L 0 

TtlkM2 0 2 (KfkJi*) SrX/lu/^ffirj^/STS. ^ 
l/T7X^t&5 1 0 0 0 AJP(B«fl:3*JR2 0 3 £5^ 
/St^o £<0«fl:S*]R*±- 2 0 4(O^«TT«2 0 20 

s?m fC J;oT, f$5-2 0 OA, #JAt£2 0 A<DJP£ 

fcj^/^-r^o d©^-fk-yy;WRtt, fk^SN i s 

i x , 0. 4 ^ x ^ 2 . 5, x = 2. 0*X?^2 

[0 0 4 4] 77^T^§lfta^l2 0 3 $: 

Rfc*Ufc«* LPCVDSfeK'^7XTCVDST 
^^^S^JK2 0 5 (JP£ 300-1 500 A) &Mf& 
L. $ SK:«fk&*<0«ttJR2 0 0 £ 5 0 0 AeBJPStC 30 
Mf&TZ> a (H3 (B) ) 

[0045] f it, i tf^«tta*-r^>oft 

AIl^iT, Jl'Ki^TiBllfk&fTofc. 
**©»EE^0. l-l&JE) , 5 5 0 < CT4P#Hff 

7c 0 ccdBS, »iSi»K2 o 5To-ffi<offi«t:li, 

40 

[0046] fix, z(om&&mm&K)fe%*mftm 

«(2 0 4'Trx$n5»») — =>yUT»tt© 

7-Xh + y- y7> (TEOS) £Hfi.£:bT, 

h*e^J^ (JP£ 700-1200 A, 0 0 0 

A) 2 0 6 ^MTSo 
[0 0 4 7] •/ij3>©y< MS2 0 7 $M 

>^J£T£littiiSJRl;:BEfi*&fl<JI;:ftAb. TFT0 50 



4£&H¥ 7 - 5 0 2 5 5 
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7-X/FH>2 0 8, 2 0 9«n 9 $ & 

m 3 (C) iC^^T^tTi: 5fC, :ni:K r F U — +f — 

IctiU — +F— 3£a>X*;M= — «fifi2 5 0-3 0 0mJ 
/cm 2 ttftS-T^o C<DU — +f— ga»*C«fcoT, CCD 
T F TCOV— 7,/ H U< >CO->— hJ&Stte 3 0 0 — 80 
Ofl/crn 2 <h&£ 0 

[0 0 4 8] »ftS*tCJ:^THm3|s6a«5 2 1 

1 £ btC, (@a£fS3 2 1 2^1 TOCcfc-^T 
^/$-re o fit, □>^^h*-J^MLt, TF 

ST1I2 13, 2 C<7)^^— ^7^m^ 

2 1 4 fc£ I TOlCt)S«r5«fc5l:t5. ^□A/'TJU 
^X^A^g^lte, TIf;^PAl2 0-2 0 0 nm, 
ASJWfCtt lOOnm, ±/lt3T;U^-^AJK 10 0- 
2 0 0 0 nm, A^W(cti5 0 0 nm«l$nTT'f 

^itnS. 7k* c t I T2 0 0- 3 0 0 c CT2Pf 

RSI7X — ;i/LT. zsOnXDTkmit&TcT-F&o 

e»tcbT, TFT^^/$$i±^>o fux, m%f\z&m u 

[0 0 4 9] *HJE«iJ<OT F T<D«B»^±ffi^>t 

H7cg]£[£] 4 IC^To SUtdfri. TFTff^try^P 
ii»^n^lt2 0 4 i^^nx^^o El 4 
Icte, V— X/ Fl/-f >m$L2 0 8, 2 1 0 t^v*^ 
M^2 0 9, ft^WMl*^WMi2 
0 7^StlT^5, *7x — ;WC«fc5«IMkk:*3<r>T 
- y^r;^S*?WtC^A$tlfeffl«2 0 4^b, * 

>^2 0 8, 2 1 0 i:fV^^Ma*2 0 9 t« 
«$tl^) 0 TFT^)l^B#[:^^Xfi, +t'J7ttft 
*JW#/£fiR«* IP*>^i£2 0 8 <h 2 1 0 t<7)BBS:»»-r 

:t^x^^ 0 fip-6. a»is^§dt*«Tf5 tt s 

M@(OS$^4 0 a m^Tc^;g£<hT£C L 
t^o if;-7^I»S^2 0 4^Hl/^f>/V- 
*g[i£2 1 OtlftoTLiotfeiK tttzis* 
*;WK/3tffl«2 0 9 <hx 7 7-J«I^jDf« 2 0 4 
ESSt. ?**;W&fiKffl«2 0 9 (C*3(^T, jtSadtfi 

[0050] $k±<Dmmmiz.&^x&* ^^/ss^fRjic 



(8) 

13 

SWT* d ^KlioT. *v 'J 7?ffl£l(l(Cl»LTgtf£ 

[0 0 5 1 ] mmm s ] aMWnc&a-f 

:*-><£ffiA£?T5 C tick 0 . a*-f*>M5ii^n 

[0 0 5 2 ] «A«H 1 iC^T^SX-giC&^T, use 

$<b\Z (B) a>XStC*5^T\ lOOC^^i^^r 

C<E>B5, &mm 1 0 4 SI* bTJf£/&L 
T*5< titr^o "TS »i»tCcfc53ligS{t^l». 100 
C^^J^±CD^^K1 0 4d^, -t<0« H (&S-f:*># 

[0053] £*t, - ysr)i>mmmn&mmm i o 4^ 

-u/-5r;U*««tb/!:a«l 0 1 KL*fT£^it 

^fpj ^©ttiusfi *> mm teg c 5 o 
[0054] mmm4) me^mmm^-To x 

6 0 IJbfC, f^l 0 0 0- 5 0 0 0 A, #Jx. 
2 0 0 0 A(?)MiIl6 0 2 ^ML^ 
300-1 500 A, m?U** 5 0 0 AcD#H3€&iiSI 
6 0 3 $^7XTCVDSCJ;-5TMLfe. £ b tC, 30 
^t<D±\Z. 5 0 0- 1 5 0 0 A, MAtl 5 0 0 AOSE 
fl:iIl6 0 4 ^KU/ t :o Ctl6WK«te&«MK*3 
I^^Ct^lf L^o fit, BKfc£»fflt 6 0 4 £jl 

8Httfc„ 86 0 5ttT FT<Of t^^tfts^ta^* 
KW-TJ^Lfc. fit, X b!>n-^^ >^ffitCi:o 
T— y^r;U*6«)iS 6 0 7 £^ricU/to C ft fc ^ ^ T 

£*fcb<tex^y— ;wc£^T«»WfcLT. 2 5-2 
OOppm, MAfi, l00ppm^SH:lfco 40 
[0 0 5 5] aS*iaKft7k*7k ! b U< tiift»<k 

-1 OmL ^JAIl 2ml»TL. IS±ffii:BS$ 
ffitffc. Z<D&1&& 1-1 0^, 0»Jx.tf. 5»«l«b 
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<Z)«fc5fCUT— !y5r;U«a)»(r^JR6 0 7 £JE*/£b£: 0 
(H6 (A) ) 

[0056] fir. < ;*>ttAffiicj;oT. i^m-r * 
*k t&hs, K{ta*jR6 o 4 "ca*3nfcffl«tc^^ 

Ttt. a*-f *>**T*(Z)»fl:a*«6 o 2 <h#HH& 
M6 o 3a>ifffltc«fc#<aM t>^aAsnsj:5 

K&C&ofCo ft*3. C<98g, <g6 0 5 fcfc. K 

<ftA$tl5o -tOft, JjDS&JPtCfc^T, 5 2 0- 5 8 
Or, 4-12BW, 5 5 0 "C-C 8 B$M<^ADl8ft 

mw&£>z.ter>tzo m-m^t^mtLfzo z<d&^. £ 

T, 86 0 5(7){^T<Dmmz- yfrfrfimttLl,* Z<Dfe 

s^^iWioL fit, jga<k««^^6 

0 8 KItkTJ: ^> tC, ^CD^JS^ik/^o T^o 7c Q (El 6 
(B) ) 

[0 0 5 7 ] X5L*> b < fiK*3?HS(C*5(r^ 

T, K r Fl*->7 U— If — 3t (RS2 4 8 nm) t> b 
< tiX e C 1 X^>-^ *f— 3£ (iKfi 3 0 8 nm) £ 

(C3BStt£lFl±ii:L*feo X*M-8Stt2 0 0-3 
5 0m J /cm 2 , lfifiStt2 0 0-4 0 OttU 
fc„ (El 6 (C) ) 

[0 0 5 8] ^CDfiL 0 3 ^X7f>^UT, 

TFT^M^MIL fUT, £@fCJP£ 10 0 0 
-15 0 OA, 1 2OOA0i{t^l6O9 

TP T FTO^ Mi6 1 0 , *5££XNT FT©^ 
h«S6 1 3, &bOTC, ^ft-^n^R&SKffcJRe 1 
2, 6 1 4 fCfcoT^ hiMMb^ 
[0 0 5 9] f LT, cn^v-W htM^VX^^b 

x, igjgw i i:ii«(cNS*5<fcrxpso^*e*£-f =^-> 

PTF.TODV-7 6 1 5, ^**;U6 1 6, F U-f > 6 
17, T F TCOV— X 6 2 0 , ^Y*JU6 

19, HK>6 1 8*«»/at$nfc a -?-<Z>«. HJ6«I 1 
tlWSUc^^U — tf — ffi#£43£fcoT. F — 

an^^Mttoffittit^^ci^ofc, (Ei 6 (d) ) 

[0 0 6 0] JHPfl3|sea*i:bTJ?$ 3 0 0 0- 

8 0 0 0A, flAtf. 5 0 0 0 A^(Li^l6 2 1^ 
Bf&lsfzo Z(Dm. TFTOV-7/HH>C3>^ 
£btc, X/Vy * U >^ffitcJ:o 

r, mit?- $y (JP$ i o o o A) t7;^ -^a (jp 

$ 5 0 0 OA) <D 2 @JK^riiM It. :n^-Z> 
^•X7f>^Lt. ■ SE^ 6 2 2 - 6 2 4 

«fc-3TPTFT£NTFTjfc£fc5-f >/N* — ^M^^ 
fgL-rz>ZL£.&-Cgtto (8 6 (E) ) 
[0 0 6 1 ] *HJ6«TtiH 6 (C) iC^^i^tC, U 
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»^lftUTSIMtfl^ (TEM) (CcfcoT 
aSSU/tfcOTSSo H7 (A) ti«^lRl^©/3tStc«t 

^-cso, «ftt<z)3Ba^aK$ns. 2£>ic, -s-ecmga 

S©^»^5o (§7 (A) ) 

[0062] c:n**iijfi«i©ft«="e^-if--aa»-rs 

<h, 07 (B) 5 (C^^o I(7)Ig(:J:oT, 07 

(A) <o^c8P»(7>ffi«*c5a6T^fc*aHffi«t±«a<k 

-raj**, ca>iea<kttas«t55^-r-5fc«). «s.m&« 
M^co^att^-c^^o fif«3iea^e»«a<t/« 

(B) ) 

[0 0 6 3] 07 l*ftfrK> J PT<TZ>ft&\Z* Jt«W, 

fcofcrt*. ^a/SS^>^7c^ia^4 , *^ifi-rt)[wi^'r^ 

«tt«a$*<1*S^t!&JT$, TFTcD^rtt 
[0 0 6 4] 

ia»*] aKWfc«f3£o««t*sa^t*sifi-rs*«7c 

t^a/s^^s ^tciot. ^a/«s^r^cDa&o 
^f B ttg|g^l^:t^ris, fit, z&mz 
*^r^^©3Ba^fi^fTt>n5ffi«(c^je)3Ba^**?¥ 

or, »aflKfi^rrRi<z)-?-^^fc3iigatt¥S*isiK*#5c 

[0®of®ilt&t&BJ] 
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[B2] HS6«I<D«g£^T. 
[B3] SU6«*J<Df^Sia^*To 
[B4] ^S6#iJc7)«g^^-ro 

[B6] mmm<D^i:m^ro 

[B7] HSg^Jco^aMit^^-To 
[«F^c^^0J] 
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